Toll-like receptor ligands as adjuvants in allergen-specific immunotherapy.
Allergen-specific immunotherapy (SIT) leads to long-term amelioration of T-helper type 2 (Th2)-mediated allergic symptoms and is therefore recommended as a first line therapy for allergies. The major disadvantage of SIT is its low efficiency, requiring treatment over years. In this study, we evaluated the potential of Toll-like receptor (TLR) ligands to facilitate Th1-type immune responses. The immunogenicity and therapeutic potential of the major bee venom allergen phospholipase A2 (PLA2) combined with various TLR ligands were tested in mice and compared with immune responses induced by conventional aluminium-based preparations. Regarding total IgG against PLA2, TLR2/4-binding lipopolysaccharide and TLR3-binding polyriboinosinic polyribocytidylic (PolyI:C) were the superior adjuvants for prophylactic vaccination. However, TLR9-binding phosphorothioate-modified cytosine-guanosine-rich oligonucleotide (CpG), TLR-3-binding PolyI:C, and TLR2/6-binding peptidoglycan skewed the immune responses more towards IgG2a isotype and Th1 cytokines. Furthermore, in a therapeutic approach, CpG, PolyI:C and TLR7/8-binding 3M003 had immune modulating properties as they suppressed established IgE titres. The potential of TLR ligands to adjuvate the immunogenicity of bee venom PLA2 and to skew the Th1-Th2 balance proved very heterogeneous. With respect to SIT, CpG, PolyI:C, and 3M003 were very promising. Hence, TLR ligands should be considered as adjuvants or immune modulators in SIT in human as to improve its efficiency regarding the Th1-Th2 balance of the immune response with a likely effect on therapy duration.